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Introduction

Health at birth—a key determinant of human capital development Prenatal vs. Postnatal Model
¢ Maternal stress has a negative impact on birth outcomes (Fig 1.) _
We focus on an understudied maternal stress—fear of radiation exposure S =1{i:1|c < Accident < e, ]; = 1| 1[e, < Accident < e, + 280]; = 1},

¢ Radiation fear of Japan’s Fukushima Nuclear Power Plant (NPP) Accident in 2011

Estimate y;,,,.= By + B11[c < Accident < ey |;me + Am + Ac + XiT + €ipes

Mother Fetus Child

External
environment

Why radiation fear? for each newborn i who was born in municipality m and conceived in month c.
1. Better identification of maternal stress ool ¢ [{ — impact of in-utero radiation fear; A4,,, and A, — municipality and conception-month fixed

2. An increasingly relevant risk \Feta| effects; x; — covariates; €;,,, — the error term.

compartment

I Validity Tests
. IEEE & ¢ Systematical differences in background characteristicc—No
< > > “’m:r;b'."'gy—-e ¢ Changes in risks of abortion and stillbirth—No impact
‘Z‘\ o ¢ Confounding energy saving request—No discernible magnitude gap
L v ¢ Placebo test of “accident” on Oct 12, 2020—No impact

[ Life Events, Domestic Voilence, Natural Disasters, Terriost Attacks, etc. ]

A diff-in-diff Model

Vime = 6o + 611[c < Accident < ep ;e + 8z 25 7=1 1[c < Accident < e | XFear;

Fig. 1 Maternal stress and birth outcomes
Source: DeCapo et al. (2019) Biological psychiatry

+ Ay + A + XT + €ipes

Validity Tests
¢ Systematical differences in background characteristics—No
¢ Inter- or intra-prefecture migration—No

The most catastrophic consequence of the Great East Japan Earthquake (Fig. 2)

¢ The earthquake triggered a devastating tsunami (Fig. 3)

¢ The Fukushima NPP lost its entire cooling capacity due |
to the tsunami, leading to three hydrogen explosions (Fig.4 ) 4

¢ Radioactive materials released; Evacuation ordered TS

Results and Conclusions

The adverse impact on birth outcomes

Birth Weight Low Birth Weight

]
0
]

<«—Postnatal Group >« Prenatal Group > * |[&———Postnatal Group >« Prenatal Group >

Trmer Bl (1] M%“j} e

o | ® " g -
Fig. 3 Tsunami induced by the earthquake. Fig. 4 Radioactive materials in air ~ -o/ - A T { } } e
Source: https://www.japantimes.co.jp/news/2021/03/08/national/science-health/ja  Source: https://empowerment.tsuda.ac.jp/detail/856 3.00 - 4.00 ECT I T r—T"T—7"~ _+_ T e 7 £ 1 T T T T 1 'I _________ 'i
pan-disaster-tsunami-warnings/ 20 ‘ 2.00 - 3.00 7 o | I ‘ B — e © ¢ I \
1.00 - 2.00 = | I Ho ¢ | -— e ..
f(’« I&.OOA—ﬁLood/N A o | I + + + I | 20% 1 in p(l
o . o _ ot Affected/No Data N | | % in p(low
Radioactivity and the health consequences Fig. 2 Seismic Intensity of the earthquake - | [ : ) | birth weight)
.. . . « e . . . . . . o | = |
¢ Limited in Fukushima prefecture; diminishing within a year following the accident 7] | : + [ | |
[ ] [ ] L 7 I I
Radiation fear :_ | — i ) 5. |
¢ Nat|OnW|de'Spread; a more preSSIng I5SUE Of the aCCIdent (Hasegawa et al" 2015) 817 I e l\/llgntflmgfrgr% C%?\cegtior?tot%eAgcideSnt vz 0 1817 A e legntﬁgfrgr% C%)?\cegtionstot%eAgcideSnt ¢ 2t

Fig. 6 The impact of of in-utero radiation fear on birth weight and the likelihood of low birth weight

Data d nd Measu rement Some adverse impact at age two; little impact at age five
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